We give two new applications of an observation from [ADF · 11]. The first is an almost linear sized constant time data structure for reporting very large distances in undirected graphs. The second is a generic transformation of results about ½ -embeddability of metrics to a setting, where we are interested in preservation of large distances only.
Introduction
Let be a weighted undirected graph with unique shortest paths (with non-negative weights). In [ADF · 11] the following observation is heavily used: the set of all shortest paths of (by shortest path we mean its set of vertices) has VC-dimension [VC71] at most two. We give two new applications of this fact.
Distance oracles
The first application is about distance oracles. Let ´Î µ be an undirected unweighted graph with Ò vertices. For vertices Ú ½ Ú ¾ ¾ Î let ´Ú ½ Ú ¾ µ be the distance between Ú ½ and Ú ¾ . Let AE be two fixed positive constants. In Section 3 we build a data structure of size Ç´Ò ½·AE µ that given two vertices Ú ½ Ú ¾ ¾ Î in constant time reports the following:
Metric embeddings
The second application is about metric embeddings. Let ´Î Ûµ be an undirected weighted graph with Ò vertices. For vertices Ú ½ Ú ¾ ¾ Î let ´Ú ½ Ú ¾ µ be the distance between Ú ½ and Ú ¾ with respect to Û, and ÙÒÛ´Ú½ Ú ¾ µ be the distance with respect to unit weights.
Suppose we want to approximate metric with ½ -norm. We are looking for mappings from Î to ½ with small distortion. 
In [ABC
· 05] somewhat stronger result about arbitrary, À-minor free, and bounded doubling dimension metrics is proved, but since our transformation is black box, it automatically holds for negative type metrics.
VC-dimension and -nets
Let be a finite set. Let Ê ¾ be a system of subsets of . The following definitions were given in [VC71] . Now we show how one can combine Theorem 5 and Theorem 6 and obtain the desired data structure. Proof. First, we build a Thorup-Zwick oracle for ½ AE . Using it we can dismiss pairs´Ú ½ Ú ¾ µ with ´Ú ½ Ú ¾ µ Ò ´¾ ½µ. Now by using an oracle from Theorem 5 with ¼ ´¾ ½µ we can determine the exact value of ´Ú ½ Ú ¾ µ.
Metric embeddings
In this section we state and prove a generic transformation of ½ -embeddability results of metric spaces to a setting, where we are concerned only about large distances. Let ´Î Ûµ be a weighted undirected graph with Ò vertices. Let and ÙÒÛ be weighted and unweighted metric on Î , respectively. Let ¼ be some parameter. 
